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(57) ABSTRACT

A mobile device, such as a smart phone, receives and
presents interactive audio content from an interactive voice
response (IVR) system. The mobile device provides an
interface that enables a user to navigate through a menu
presented 1n the interactive content. The interface further
presents action elements that identity actions that can be
requested through the menu, and selection of the one of the
action elements may cause the IVR to perform an associated
action. For example, the interface may identily representa-
tives at a call center, and a selection of one of the action
clements causes the IVR to establish a communication
between the mobile device and the selected representative.
The action elements may further identily status information
associated with the call center, such as an expected wait
time.

20 Claims, 12 Drawing Sheets
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INTERACTIVE VOICE RESPONSE (IVR)
SYSTEM INTERFACE

BACKGROUND INFORMATION

A company may use an 1nteractive voice response
(“IVR”) system to provide automated support to customers
and to direct, as needed, telephone calls from customers to
representatives. The IVR system may present recorded mes-
sages that identily possible menu options to customers. A
customer may navigate through the menu options by pro-
viding vocal feedback and/or by pressing keys on a number
pad to cause the IVR system to perform various actions,
such as providing additional menu options or connecting the
customer to a service representative.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A-1F are diagrams showing exemplary interfaces
according to implementations described herein;

FIG. 2 1s a diagram 1illustrating aspects of an exemplary
environment according to i1mplementations described
herein;

FIGS. 3A and 3B are diagrams illustrating exemplary
functional elements of a mobile device included 1n the
environment of FIG. 2;

FIG. 4 1s a diagram 1llustrating exemplary components of
a communications device that may be included in the
environment of FIG. 1;

FIG. 5 1s a diagram 1llustrating exemplary components of
a computing device that may be included 1n the environment
of FIG. 2;

FIG. 6 1s a flowchart of a process for providing an
interface that allows a user to make a selection through an
IVR by responding to an interactive dialog provided by the
IVR system or through a graphical user interface (GUI)
presenting selection options; and

FIG. 7 shows an example of how a menu included 1n an
interactive dialog from an IVR may be used to generate

action elements included i1n interface shown in FIGS.
1A-1E.

DETAILED DESCRIPTION OF PR
EMBODIMENTS

L1
=y

ERRED

The following detailed description refers to the accom-
panying drawings. The same reference numbers 1n diflerent
drawings identily the same or similar elements.

In certain implementations, a mobile device, such as a
smart phone, receirves and presents interactive audio (or
multimedia) content from an interactive voice response
(IVR) system. The mobile device provides a graphical user
interface that enables a user to navigate through a menu
presented in the interactive content. The interface further
presents action elements that identity actions that can be
requested through the menu, and selection of the one of the
action elements may cause the IVR system to perform an
associated action. For example, the interface may i1dentify
representatives at a contact (or call) center, and a selection
of one of the action elements causes the IVR system to
establish a communication between the mobile device and a
corresponding one of the representatives. The action ele-
ments may further identify status information associated
with the contact center, such as an expected wait time. In one
implementation, the interface may omit an action element to
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2

contact one of the contacts if the contact 1s unavailable or 1f
an expected wait time for the one of the contacts exceeds a
threshold.

FIGS. 1A-1E show portions of an exemplary interface
100 that may be presented by a user device, such as a smart
phone, 1n according to implementations described herein. In
the example shown in FIG. 1A, interface 100 may include
tabs 110 that enable a user to select between different
portions of interface 100, and 1nterface 100 may include, for
example, a dial tab 112 and a support tab 114. Interface 100
may further include other tabs 110, such as an emergency
options tab 116 (shown in FIG. 1E). Interface 100 may
further include additional or diflerent tabs 110, such as a
contacts tab (not shown) related to presenting information
about one or more contacts, a call log tab (not shown) for
identifving calls previously placed from or received by the
user device, a frequently used tab (not shown) identifying
telephone numbers that are relatively frequently used to
place calls from the user device, efc.

In other implementations, interface 100 may omit tabs
110 and may rely, instead, on an alternative mechanism to
enable a user to access diflerent portions of interface 100.
For example, a user may submit a particular input or
combination of inputs, such as a motion with respect to a
touch screen and/or selection of an input button to cause the
user device to present different portions of interface 100.

When one of tabs 110 1s selected, interface 100 may
present information related to the selected tab. A selection of
dial tab 112 may cause interface 100 to present a call (or
dial) 1nterface related to telephone calls received by and/or
initiated through the user device. For example, the call
interface may enable user to input a numerical sequence of
numbers associated with the telephone number. The call
interface may be included 1n a native iterface of a mobile
device operating system such as Android® by Google Inc.,
10S® by Apple Inc., or Windows Phone® by Microsoit Inc.

In FIG. 1A, the call interface portion of interface 100 may
include a call data region 120 that presents information
related to a call initiated and/or received by the user device.
For example, call data region 120 may present an alphanu-
meric string (shown 1 FIG. 1A as “123-456-7890”) that
identifies a telephone number associated with a call. A
telephone number 1n North America may iclude a three-
digit area code, a three-digit central oflice code, and four
digits for the line number. As shown 1 FIG. 1A, call data
region 120 may present another alphanumeric string (shown
in FIG. 1A as “CUSTOMER SUPPORT™) that identifies a
person or an entity associated with the telephone number. It
should be appreciated that call data region 120 may present
different and/or additional data than that shown in FIG. 1A.
For example, 11 a call 1s made to a person associated with
contact data stored by the user device, call data region 120
may further present stored information associated with the
contact, such as an image associated with the contact,
information i1dentifying one or more prior communications
exchanged with the contact, an alternative telephone number
or other contact information, etc.

As shown 1n FIG. 1A, a call interface portion of interface
100 (e.g., associated with dial tab 112) may further include
call elements 130 that provide a representation of a conven-
tional telephonic keypad. Each of call elements 130 may be
associated with one or more alphanumeric characters. For
example, the top, center call element 130 1s associated with
number “2”” and with the letters “ABC” and the top, right call
clement 130 1s associated with number “3” and with the
letters “DEF.” The user device may include a touch screen
or other input mechanism that enables the user to select from
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call elements 130. In another implementation, the user
device may include one or more buttons or other input
mechanisms that provide a physical keypad, and interface
100 may omuit call elements 130.

Call elements 130 may be used to enter a telephone
number and/or to place a call. For example, a user may select
a particular sequence of numbers via call elements 130 to
access an IVR. For example, a user may access an IVR to
receive customer service and/or to connect to a customer
service representative. When call 1s placed to an IVR, the
user device may provide interactive dialog 101 or other
audio data recerved from the IVR system, and the interactive
dialog 101 may present menu options. The call interface
portion of interface 100 (e.g., call elements 130) may be
used to select from the menu options presented by the IVR
system.

In some 1mplementations, when a telephone call or other
communication 1s placed to or recerved from an IVR (e.g.,
a user dials a number associated with the IVR system using
call elements 130), interface 100 may provide data and/or an
input options related to the IVR system. For example, 1n the
example shown 1n FIG. 1B, interface 100 may present a
support options tab 114 when a call 1s made to an IVR
associated with customer support. As shown, a support
options portion of interface 100 (e.g., associated with a
selection of support options tab 114) may include one or
more action elements 140. Action elements 140 may repre-
sent possible menu selections that may be accessed via the
IVR system (e.g., by listening to interactive dialog 101 and
making a selection using call elements 130). In the example
shown 1n FIG. 1B, action elements 140 include “Speak to
Representative,” “Access Account Data,” “Request Techni-
cal Support,” and “Make a Purchase.” It should be appre-
ciated, however, that the particular action clements 140
shown 1n FIG. 1B are presented merely as examples and,
depending on the implementation, interface 100 may pro-
vide fewer, different, and/or additional action elements 140.

A user may select from action elements 140 (e.g., contact
or otherwise select a portion of an interface 100 displaying
a desired action element 140) to request a particular action.
For example, a user may select the “Speak to Representa-
tive” action element 140 to request a connection to a human
service representative. Action elements 140 enable a user to
request certain actions by an IVR system without requiring
the user to review interactive dialogs and making one or
more selections via call elements 130. In this way, the user
may achieve a desired action through the IVR system 1n less
time and with less mputs (e.g., than mputs using call
clements 130) to select the desired action from the menu
options presented in 1nteractive dialog 101.

As described 1n greater detail below with respect to FIG.
2, action elements 140 may be populated based on data
received from an IVR system when a call 1s placed from the
user device to the IVR system. For example, the user device
may forward, in connection with the imtial call request,
information regarding the device and/or the user to the IVR
system, and the IVR system may respond with information
identifying possible action options that are available to the
user and/or mobile device. The user device may then present
these actions options via action elements 140.

As shown 1n FIG. 1B, the exemplary support portion of
interface 100 (e.g., presented 1n response to selection of
support options tabs 114) may further include a support
information area 150 that presents information, related to
support, provided by or otherwise associated with the IVR
system. In the example shown in FIG. 1B, support infor-
mation area 150 may present information that may be usetul
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4

to the user when accessing and/or when performing one or
more of the support actions via action elements 140. For
example, support information area 150 may present infor-
mation associated with the user (e.g., an account number)
and/or the user device (e.g., “Device Identifier: ABC-123"1n
FIG. 1B). As shown in FIG. 1B, support information area
150 may further present information received from the IVR
system, such as the “Trouble Ticket No. 12345.” In this way,
a user may access and/or provide information 1 support
information area 150 when speaking with a customer service
representative or interacting with the IVR system.

In another example, shown 1 FIG. 1C, action elements
140 may 1dentity different representatives that are associated
with a contact center, and that a user may eventually access
using the interactive IVR menu presented through interface
dialog 101. As shown, action elements 140 may 1nclude an
clement for giving a user the option to speak to a technical
support representative, a sales representative, and/or an
account/billing representative; Each of action elements 140
may include imnformation i1dentitying expected delays (e.g.,
30 seconds to speak with the technical support representa-
tive or 60 seconds to speak with a sales representative).
Action elements 140 may include an element with informa-
tion identifying a representative who does not have an
expected delay. Furthermore, one of action elements 140
may allow the user to leave a message for one of the
representatives. The option to leave a message may be
presented by interface 100 if, for example, an expected delay
for speaking to one of i1dentified representatives exceeds a
threshold value.

In some 1implementations, interface 100 may interact with
an application running on the user device. For example, as
shown 1n FIG. 1D, the user device may execute an appli-
cation that presents an application interface region 160.
Application interface region 160 may be superimposed on or
otherwise presented 1n connection with interface 100. Appli-
cation interface region 160 may be associated with an
application that operates separately from interface 100. In
one example, Application interface region 160 may present
data associated with interface 100. For example, an appli-
cation may perform a speech to text conversion, and appli-
cation interface region 160 may present a text version of
interactive dialog 101. Application interface region 160 may
perform other functions and/or present different information.
For example, application interface region 160 may present
information related to a diagnostic scan of the user device.
In this way, application interface region 160 may operate to
supplement data received from the IVR system but not
otherwise available through interface 100. Furthermore,
application interface region 160 may present different data
and/or option that are not available via action elements 140.

Although 1interface 100 has been described in FIGS.
1A-1D with respect providing information related to an IVR
for providing customer service (e.g., an IVR associated with
a contact center), 1t should be appreciated that interface 100
may be used to provide data related to accessing an IVR for
other purposes. For example, mterface 100 may further
enable a user to select actions by an IVR for performing
financial transactions, requesting a service, making a pur-
chase, etc.

In another example shown 1n FIG. 1E, interface 100 may
include an emergency options tab 116 for selecting action
related to accessing emergency services (e.g., an IVR for
requesting police, fire, and/or medical assistance). As shown
in FIG. 1D, an emergency services portion of interface 100
(e.g., presented 1n response to a user selection of emergency
options tab 116) may present emergency action elements
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170 that may enable a user to perform an action, such as to
“Report a Crime,” “Request Medical Help,” Report an
Accident,” or Report a Fire. The emergency services portion
of mtertace 100 may further include an emergency services
data region 180 that may collect and present to a user
information related to requesting an emergency service. The
user may access the contents of emergency services data
region 180 when selecting from emergency action elements
170 and/or speaking to an emergency services dispatcher.
For example, emergency services data region 180 may
represent a street address and a city, state associated with the
user and/or the user device, eftc.

Although FIGS. 1A-1E show exemplary components that
may be mcluded 1n interface 100, 1n other implementations,
interface 100 may include fewer components, diflerent com-
ponents, differently arranged components, or additional
components than those depicted in FIGS. 1A-1E. For
example, 1n one implementation, interface 100 may be
presented by a device that includes physical buttons or keys
that may correspond to call elements 130, and 1nterface 100
may omit call elements 130. Additionally or alternatively,
one or more elements of mterface 100 may perform func-
tions described as being performed by one or more other
components of interface 100. For example, 1n one example,
a call element 130 may be modified to include contents from
one or more action elements 100. For example, interface 100
may replace the “#” key.

FIG. 2 1s a diagram showing an exemplary environment
200 1n which the systems and/or methods described herein
may be implemented. As shown in FIG. 2, environment 200

may include a mobile device 210 that receives, via network
220, interface content data from an interface content server
230 and IVR data from an IVR server 240. The interface
content data may be used by mobile device 210 to populate
one or more portions of interface 100 (e.g., action elements
140), and the IVR data may be used by mobile device 210
to present interactive dialog 101. Interface content server
230 may generate the interface content data based on menu
data received from IVR server 240 and/or contact center
status data received from a contact center 250. IVR server
240 may generate the IVR data based on access option data
recetved from contact center 250, data received from user
device 210, and local data (e.g., menu data).

Mobile device 210 may be capable of presenting interface
100 and interactive dialog 101. In one implementation,
mobile device 210 may include a portable communication
device such as a smart phone. In other implementations,
mobile device 210 may include a phablet device, a global
positioning system (GPS) device, and/or another type of
wireless device; a laptop, tablet, or another type of portable
computer; a media playing device; a portable gaming sys-
tem; and/or any other type of mobile computer device with
communication capabilities.

Mobile device 210 may use the interface content data to
provide an eflicient, visual representation (e.g., via action
clements 140) of menu options that have traditionally been
provided via interactive dialog 101 from an IVR system.
Using action elements 140 or other elements of interface
100, a user may quickly and efliciently select an action,
submit information, and/or choose a correct recipient of a
call, thus potentially saving time the user would need to
access the IVR system. For example, interface 100 may
ecnable the user to select a desired action (e.g., via the
selection of an action element 140) without listening to
interactive dialog 101 and making corresponding selections
via call elements 130.
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In some implementations (e.g., as described above with
respect to FIG. 1C), interface 100 may provide up-to-date
information in real time, thereby allowing users to make
informed decisions on whom to call or when to place calls.
For example, the up-to-date information may indicate an
expected wait time for each potential call recipient. Com-
panies that use such visual systems may realize a benefit by
improving customers’ user experience, thereby potentially
increasing the goodwill of the company. Interface 100 may
be able to provide more visually descriptive information
about the purposes of their calls, via interaction with inter-
face 100 while calling the IVR system. Furthermore, inter-
face 100 may render users’ inputs, feedbacks, and/or histo-
ries immediately available to the call recipient so that the
users can be served more efliciently.

As shown 1 FIG. 2, IVR server 240 may receive access
option data from contact center 250. For example, the access
options may identily representatives at contact center 250,
data that may be accessed via the contact center (e.g., from
a contact center server), or other options that may be
selected by a user with respect to contact center 250. IVR
server 240 may further determine IVR data that identifies
content to be included 1n interactive dialog 101 by mobile
device 210.

IVR server 240 may provide menu data to interface
content server 230 to identily possible actions options that
may be presented to the user via intertace 100. For example,
the menu data may, in some implementations, include a
menu configuration file that 1s also used in IVR server 240
for contact center 250. As described below, interface content
server 230 may generate action elements 140 or other
aspects of mnterface 100 based on existing IVR menus.

Interface content server 230 may also, 1n some 1mple-
mentations, receive real-time contact center information
from contact center 250 (e.g., expected wait times for
different telephone numbers associated with the contact
center). This type of information may not be available from
the contact center 250 and may, 1nstead be collected from a
separate device (not shown). The separate device may track
the wait time, queuing time, etc. These would be provided by
a set of devices that control call parking. Such devices would
be connected/coupled to the IVR system.

Interface content server 230 may also, mn some 1mple-
mentations, collect user information (such as a user identi-
fier/password, device i1dentifier, or other useful information)
from mobile device 210, and interface content server 230
may 1dentily menu options (e.g., contents to be mncluded in
action elements 140) that are available to the user and/or
mobile device 210.

Interface content server 230 may generate the interface
content data that may be used by mobile device 210 to
present interface 100. For instance, the interface content data
may include mformation identifying potential call recipients
(e.g., different operators) associated with contact center 250.

In some implementations, interface 100 may be generated
based on a dynamic extended meta-language (DXML) form.
Mobile device 210 may populate the DXML file using the
interface content data and/or the IVR data to generate
intertace 100.

Network 220 may include a local area network (LAN), a
wireless LAN (WLAN) (e.g., an 802.11 network) that differs
from local network 120, a wide area network (WAN) (e.g.,
the Internet), a wireless WAN (WWAN) (e.g., a 3GPP
System Architecture Evolution (SAE) Long-Term Evolution
(LTE) network, a Global System for Mobile Communica-
tions (GSM) network, a Universal Mobile Telecommunica-
tions System (UMTS) network, a Code Division Multiple
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Access 2000 (CDMA2000) network, a High-Speed Packet
Access (HSPA) network, and/or a Worldwide Interoperabil-
ity for Microwave Access (WiIMAX) network, etc.). Addi-
tionally, or alternatively, network 220 may include a fiber
optic network, a metropolitan area network (MAN), an ad
hoc network, a virtual network (e.g., a virtual private net-
work (VPN)), a telephone network (e.g., a Public Switched
Telephone Network (PSTN)), a cellular network, a Voice
over IP (VoIP) network, or another type of network. In other
implementation, network 220 may correspond to a personal
area network (“PAN”), a wireless local area network
(WLAN) based on the International Flectrical and Electron-
ics Engineers 802.11 protocol (e.g., Wi-F1i®), or other short-
range network via which mobile device 210 may commu-
nicate with support server and/or IVR server 240 via an
intermediate access point (not shown). For example, mobile
device 210 and the access pomnt may communicate via
Bluetooth®, Wi1-Fi®, and/or another wireless network.

Contact center 250 may correspond to an entity, such as
a corporation or another type of entity, that provides tele-
phone support for the products or services. For example, a
company, such as a finance provider, a manufacturer, or a
restaurant, may implement a contact center, and users of the
company’s products or services may call for support 1n the
use of the products or services. Interface content server 230
may maintain availability information relating to service
representative at contact center 250. For example, 1 no
service representatives are available and/or an expected
delay to speak with one of the service representatives
exceeds a threshold time, interface content server 230 may
forward interface content data that includes an option to
request a call back at a later time and/or excludes an option
to speak to one of the service representatives.

Interface content server 230 may determine the availabil-
ity information based on monitoring attributes of prior
communications to contact center 250. For example, inter-
face content server 230 may determine an average delay that
user waits before being connected to a service representa-
tive. In another example, contact center 250 may provide
interface content server 230 with contact center status infor-
mation. The contact center status information may include,
for example, wait times for various phone numbers and/or
departments associated with contact center 250 (see, for
example, FIG. 1C). Contact center 250 may include one or
more computing devices (not shown) to direct calls to an
appropriate representative and to provide status information
to mterface content server 230 and/or IVR server 240.

Although FIG. 2 shows exemplary components of envi-
ronment 200, 1n other implementations, environment 200
may include fewer components, diflerent components, dif-
terently arranged components, or additional components
than those depicted 1n FIG. 2. For example, interface content
server 230 and IVR server 240 may be included 1n a single
device that provides both interface content data and IVR
data to mobile device 210. Additionally or alternatively, one
or more components of environment 200 may perform
functions described as being performed by one or more other
components of environment 200.

FIG. 3A 1s a block diagram 1llustrating functional com-
ponents of mobile device 210. As shown, mobile device 210
may include, for example, an operating system stack 310, a
native interface 320, an IVR interface 330, and a network
interface 340. Operating system (OS) stack 310 may run
mobile device 210 to manage hardware and to provide
services for execution of various software.

Operating system stack 310 may act as an intermediary
between applications and the computer hardware (e.g., input
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and output). Native interface 320 may include software for
providing a dialing portion (e.g., associated with the selec-
tion of dial tab 112) of mterface 100, as shown 1n FIG. 1A,
to rece1ve/place a call and or to present audio dialog 101 and
to receive selections (e.g., by presenting call elements 130
and receiving a user mput).

IVR interface 330 may include soiftware for presenting
graphical menu options (e.g. action elements 140 shown 1n
FIGS. 1B and 1C) related to selections from an IVR and
other information and forwarding information related to the
selections. Network interface 340 may include software/
hardware for mobile device 210 to access network 220 and
to receive data (e.g., from interface content server 230, IVR
server 240, or other network devices/components).

FIG. 3B 1s a block diagram illustrating an exemplary
architecture of operating system stack 310 for mobile device
210. As shown 1n FIG. 3B, operating system stack 310 may
include an application layer 311, framework wrappers/plu-
gins 312 a framework layer 313, runtime core libraries 314,
other libraries 316, a runtime virtual machine 315 (e.g.,
Dalvik virtual machine) and a kernel 317. The application
layer 311 may include native or core applications (e.g.,
maps, browsers, camera, alarm, media player, clock, voice
dial, contacts, calculator) as well as any other user-installed
applications. In one implementation, interface 100 may be
executed through application layer 311.

The framework layer 313 may include framework appli-
cation programming intertaces (APIs) that are used by the
core applications and other applications to take advantage of
the mobile device hardware, access location information,
store data 1n internal or external storage on the mobile
device, run background services, add notifications, eftc.

Framework wrappers/plugins 312 may be deployed (by or
to the operating system stack 310) as an add-on or as a
firmware update. In one implementation, framework wrap-
pers/plugins 312 may include a module or component that
detects when a user 1s dialing an IVR system and may
present interface 100 that provides input options with
respect to the IVR system. In this way, interface 100 may
operate as a portion of operating system stack 310 and not
as a separate application that 1s implemented via operating
system stack 310.

Core and other libraries 314 and 316 may be used by
various components of the operating system stack 310 and
may provide many functionalities. Example core libraries
may include program code or other information that support
playback and recording of audio/video and 1mages, manag-
ing access to the display subsystem, web browser engine
libraries, libraries for bitmap and vector font rendering,
system C library, etc.

Runtime virtual machine (VM) 315 may provide an
environment in which different applications execute. A
mobile application may run in a virtual machine. In addition,
the mobile application may run 1n 1ts own process with its
own 1nstance of runtime VM 315, Kernel 317 (e.g., a Linux
kernel used 1n the Android operating system) may act as an
abstraction layer between hardware 1n mobile device 210
and other portions of operating system stack 310, including
the application layer 311, the framework layer 313, frame-
work wrappers/plugins 312, core and other libraries 314/
316, and runtime virtual machine 315. Kernel 317 may
support core system services such as memory and process
management, network stack, driver model, and security. In
some embodiments, the kernel 317 may include a module or
a component that detects when a user dials an IVR system
and may present interface 100 that provides mput options
with respect to the IVR system. In this way, interface 100
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may be a part of a stock operating system, or may be
integrated within the operating system by device manufac-
turers, carriers, and/or end users. In some embodiments, the
module or component may be deployed as a customized read
only memory (ROM) that replaces the firmware on mobile
device 210 or as a firmware update to the operating system
to provide interface 100.

Although FIGS. 3A and 3B show exemplary functional
components of mobile device 210, 1n other implementations,
mobile device 210 may include fewer functional compo-
nents, different functional components, differently arranged
functional components, or additional functional components
than those depicted in FIGS. 3A and 3B. For example,
mobile device 210 may further include a retail interface (not
shown) to enable mobile device 210 to identily mobile
application and other digital contents that are available for
purchase via mobile device 210. Additionally or alterna-
tively, one or more functional components of mobile device
210 may perform functions described as being performed by
one or more other functional components of mobile device
210.

FIG. 4 1s a diagram 1illustrating exemplary functional
components ol a computing device 400 according to an
implementation described herein. Mobile device 210, an
clement of network 220 (e.g., a node, router, blade, etc.),
interface content server 230, IVR server 240, and/or contact
center 250 may each include one or more devices 400. As
shown 1n FIG. 4, device 400 may include a bus 410, a
processing unit 420, a memory 430, an mput umt 440, an
output unit 450, and a communication interface 460.

Bus 410 may include a path that permits communication
among the components of device 400. Processing unit 420
may include any type of single-core processor, multi-core
processor, microprocessor, latch-based processor, and/or
processing logic (or families of processors, microprocessors,
and/or processing logics) that interprets and executes
instructions. In other embodiments, processing unit 420 may
include an application-specific integrated circuit (ASIC), a
field-programmable gate array (FPGA), and/or another type
ol integrated circuit or processing logic.

Memory 430 may include any type of dynamic storage
device that may store information and/or instructions, for
execution by processing unit 420, and/or any type of non-
volatile storage device that may store information for use by
processing unit 420. For example, memory 430 may include
a random access memory (RAM) or another type of dynamic
storage device, a read-only memory (ROM) device or
another type of static storage device, a content addressable
memory (CAM), a magnetic and/or optical recording
memory device and 1ts corresponding drive (e.g., a hard disk
drive, optical dnive, etc.), and/or a removable form of
memory, such as a flash memory.

Input unit 440 may allow an operator to input information
into device 400. Input unit 440 may include, for example, a
keyboard, a mouse, a pen, a microphone, a remote control,
an audio capture device, an 1mage and/or video capture
device, a touch-screen display, and/or another type of input
device. In some embodiments, device 400 may be managed
remotely and may not include input unit 440. In other words,
device 400 may be “headless” and may not include a
keyboard, for example.

Output unit 450 may output information to an operator of
device 400. Output unit 450 may include a display, a printer,
a speaker, and/or another type of output device. For
example, device 400 may include a display, which may
include a liquid-crystal display (LCD) for displaying content
to the customer. In some embodiments, device 400 may be
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managed remotely and may not include output unit 450. In
other words, device 400 may be “headless” and may not
include a display, for example.

Communication interface 460 may include a transceiver
that enables device 400 to communicate with other devices
and/or systems via wireless commumnications (e.g., radio
frequency, infrared, and/or visual optics, etc.), wired com-
munications (e.g., conductive wire, twisted pair cable,
coaxial cable, transmission line, fiber optic cable, and/or
waveguide, etc.), or a combination of wireless and wired
communications. Communication interface 460 may include
a transmitter that converts baseband signals to radio fre-
quency (RF) signals and/or a receiver that converts RF
signals to baseband signals.

Communication interface 460 may include and/or may be
coupled to an antenna for transmitting and receiving RF
signals. For example, communication interface 460 may be
coupled to an antenna assembly that includes one or more
antennas to transmit and/or receive RF signals. The antenna
assembly may, for example, receive data from communica-
tion interface 460 and transmit RF signals associated with
the data, or the antenna assembly may receive RF signals
and provide them to communication interface 460 to be
processed.

Communication interface 460 may include a logical com-
ponent that includes mnput and/or output ports, input and/or
output systems, and/or other mput and output components
that facilitate the transmission of data to other devices. For
example, communication interface 460 may include a net-
work 1nterface card (e.g., Ethernet card) for wired commu-
nications and/or a wireless network interface (e.g., a Wiki)
card for wireless communications. Communication interface
460 may also include a umversal serial bus (USB) port for
communications over a cable, a Bluetooth® wireless inter-
face, a radio-frequency 1dentification (RFID) interface, a
near-field communications (NFC) wireless interface, and/or
any other type of iterface that converts data from one form
to another form.

As will be described in detail below, device 400 may
perform certain operations, and device 400 may perform
these operations 1n response to processing unit 420 execut-
ing software instructions contained 1n a computer-readable
medium, such as memory 430. A computer-readable
medium may be defined as a non-transitory memory device.
A memory device may be implemented within a single
physical memory device or spread across multiple physical
memory devices. The software mstructions may be read nto
memory 430 from another computer-readable medium or
from another device. The software istructions contained 1n
memory 430 may cause processing unit 420 to perform
processes described herein. Alternatively, hardwired cir-
cuitry may be used in place of, or 1n combination with,
software 1nstructions to implement processes described
herein. Thus, implementations described herein are not
limited to any specific combination of hardware circuitry
and software.

Although FIG. 4 shows exemplary components of device
400, 1n other implementations, device 400 may include
fewer components, different components, additional com-
ponents, or differently arranged components than those
depicted in FIG. 4. Additionally or alternatively, one or more
components ol device 400 may perform one or more tasks
described as being performed by one or more other compo-
nents of device 400.

FIG. 5 shows an exemplary communications device 500
that may correspond to mobile device 210. As shown in FIG.
5, communications device 500 may include a housing 510,
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a speaker 520, a display screen 330, control buttons 540, a
microphone 350, and/or camera element 560. Housing 510
may include a chassis via which some or all of the compo-
nents of communications device 500 are mechanically
secured and/or covered. Speaker 520 may include a com-
ponent to recerve mput signals from communications device
500 and transmit audio output signals, which communicate
audible information to a user of commumnications device 500.

Display screen 530 may include a component to receive
input signals and present a visual output 1n the form of text,
images, videos and/or combinations of text, images, and/or
videos. In one implementation, display screen 530 may
selectively present a portion of program data 102 and/or
present a user interface to receive program data 102. In one
implementation, display screen 530 may display text that 1s
input into communications device 500, text, images, and/or
video received from another device, and/or information
regarding incoming or outgoing calls or text messages,
emails, media, games, phone books, address books, the
current time, etc. In one implementation, display screen 530
may correspond to a touch screen that includes a component
to detect an mput. For example, display screen 530 may
include a pressure sensor and to detect touch for inputting
content to touch screen 530. Alternatively or additionally,
display screen 330 may include a capacitive or field sensor
to detect a touch or proximity of the user or an mput device
to display screen 530. In certain implementations, intertace
100 may be presented by display screen, and a user selection
of a tab 110, a call element 130, and/or an action element
140.

Control buttons 5340 may include one or more buttons that
accept or otherwise detect an mnput from the user (e.g., the
user presses a control button or combinations of control
buttons) and send electrical signals to a processor (not
shown) that may cause communications device 300 to
perform one or more operations. For example, control
buttons 540 may be used to cause communications device
500 to perform operations related to a selection of a tab 110,
a call element 130, and/or action element 140.

Microphone 350 may include a component to receive
audible mnformation from a user and send, as output, a signal
transmitted to another user device, or cause the device to
perform one or more operations. In one 1implementation,
microphone 550 may capture audio data from an associated
user, and communications device 500 may convert the audio
data (e.g., by performing a speech-to-text conversion) into a
portion of program data.

Camera element 560 may be provided on a front or back
side of communications device 300, and may include a
component to recerve, as mput, optical signals and send, as
output, a digital image or video that can be, for example,
viewed on touch screen 530, stored in the memory of
communications device 500, discarded and/or transmitted to
another communications device 500. In one implementation,
camera element 560 may capture image data, and commu-
nication device 500 may i1dentify its location based on the
captured 1mage data.

Depending on the implementation, communications
device 500 may include additional, fewer, different, or a
different arrangement ol components than those 1illustrated
in FIG. 6. For example, 1n one implementation, communi-
cations device 500 may include a volume control button/
rocker, power on/oil button, etc. on one or more sides of
communications device 500.

FIG. 6 1s a flowchart of a process 600 for providing
interface 100 that allows a user to make a selection on an
IVR system by responding to interactive dialog 101 pro-

10

15

20

25

30

35

40

45

50

55

60

65

12

vided by the IVR system (e.g., via call elements 130) or
through a GUI presenting selection options (e.g., via action
clements 140). In some 1mplementations, process 600 may
be performed by mobile device 210. In other implementa-
tions, some or all of process 600 may be performed by
another device or a group of devices separate from and/or
including mobile device 210, such as interface content
server 230 and/or IVR server 240.

As shown 1n FIG. 6, process 600 may include detecting a
call to an IVR system (block 610). For example, mobile
device 210 may determine when a user enters (e.g., using
call elements 130) a telephone number associated with the
IVR system. For example, mobile device 210 may determine
whether a call 1s being made to an IVR associated with
emergency services (e.g., as described above with respect to
FIG. 1E). In another example, mobile device 210 may
determine that an entity i1dentified in associated call data
region 120 1s associated with an IVR system. For example,
mobile device 210 may determine whether the entity
includes a term or combination of terms (e.g., “customer
support”) associated with an IVR system and/or a contact
center 250. Additionally or alternatively, mobile device 210
may determine when interactive dialog 101 1s recerved
during a telephone call. For example, mobile device 210
may determine whether a distinctive sound and/or sound
pattern associated with interactive dialog 101 1s received
during a telephone call. In another situation, a user may
interact with the IVR system solely through interface 100
(e.g., by selecting an appropriate tab 110 and/or actions
clement 140 (e.g., without establishing a call to the IVR
system and/or without receiving interactive dialog 101).

As shown i FIG. 6, process 600 may further include
mobile device 210 determining data for generating interface
100 (block 620). For example, with reference to FIG. 2,
mobile device 210 may parse IVR data (received from IVR
server 240) that 1s carrying interactive dialogue 101 to
determine one or more selection options presented by inter-
active dialogue 101. Additionally or alternatively, mobile
device 210 may receive, from interface content server 230,
interface content data carrying information identifying the
contents of interactive dialog 101. Furthermore, the interface
content data may include information 1dentifying the status
ol a contact center 250, and mobile device 210 may 1dentity
available options to present 1n view of the status of the
contact center 250. For example, mobile device 210 may
determine contact center 250 representatives who are 1den-
tified within the interface content data, and mobile device
210 may 1dentily an available subset of the representatives.
For example, mobile device 210 may 1dentily one or more
of the representatives who are not currently helping other
users and/or are expected to be available within a threshold
amount of time.

In one 1mplementation, mobile device 210 may forward
data to interface content server 230 and/or IVR server 240
identifving mobile device 210 and/or an associated user.
Mobile device 210 may receive options that are available to
mobile device 210 and/or the associated user. For example,
mobile device 210 may receive data that enables mobile
device 210 to connect to customer service representatives
who are knowledgeable about mobile device 210 and/or the
user. In another example, as described above with respect to
FIG. 1E, mobile device 210 may identify an approprate
emergency services entity (e.g., based on a location, cell
tower, environmental conditions, etc. associated mobile
device 210) and mobile device 210 may interface with an
IVR system associated with the identified emergency ser-
vices enfity.




US 9,936,073 B2

13

As further shown 1n FIG. 6, process 600 may also include
presenting interface 100 (block 630), receiving a selection
(block 640), and forwarding the selection to the IVR system
(block 650). For example, as described above with respect to
FIGS. 1A-1C, mobile device 210 may present interface 100
that include call element 130 and action elements 140 that
identily one or more possible actions associated with the
IVR system (e.g., to speak to a customer service represen-
tative). Mobile device 210 may recerve a selection from
interactive dialog via a call element 130, or may receive a
selection of a particular action by via an action element 140.
Process 600 may then return to block 630 to update interface
100 based on the selection. For example, action elements
140 may be updated to 1dentily actions that may be available
to the user based on a prior selection and/or execution of the

prior selection.

Accordingly, process 600 may include monitoring menu
options presented by interface content server 230 through
action 1items 140. When interface content server 230 detects
a selection of an action item 140, interface content server
230 may forward information to IVR server 240 1dentifying
the selection and IVR server 240 may request an appropriate
action with respect to contact center 250. When audio
dialogue 101 changes, IVR server 240 may forward updates
to 1interface content server 230, and interface content server
230 may forward data to mobile device 210 to change action
clements 140. For example, 1f contact center 250 goes off
line or the user 1s transierred to a different contact center
250, interface content server 230 may cause mobile device
210 to present new action elements 140 associated with new
audio dialog 101 presented by IVR server 240.

FIG. 7 shows an example of how a menu 710 included in
interactive dialog 101 may be used to generate action
clements 140 included 1n interface 100. For example, menu
710 (which 1s provided to the user via a speaker in mobile
device 210) may prompt the user to make a first selection of
a first set of options or performing “Action A” (such as
speaking to a first service representative). If the user opts to
hear the first set of options (e.g., by selecting a call element
associated with number 1 or by speaking an appropriate
sound/word 1nto mobile device 210 device), menu 710 may
prompt the user to make a second selection of “Option 17
(such as receiving certain data), hearing a second set of
options, or performing “Action B” (such as speaking to a
second service representative). I the user opts to hear the
second set of options (e.g., by selecting a call element
associated with number 2), menu 710 may prompt the user
to make a second selection of “Option 27, performing
“Action C” (such as speaking to a third service representa-
tive), or “Option 3.” In this example, action elements 140 in
interface 100 may be populated to 1dentify Actions A, B, and
C. For example, mobile device 210 may search through
menu 710 to i1dentily words or phrases associated with
Actions or other indications of the Actions. In this way, the
user may use itertace 100 to select between Actions A, B,
and C using action elements 140. For example, the user may
select Action C by selecting a corresponding action element
140, or the user may select Action C through menu 710 by
selecting the sequence of numbers 1, 2, and 2 through call
elements 130. Thus, action elements 140 enable the user to
select an action using relatively few inputs and without
reviewing interactive dialog 101.

In one implementation, when a similar action (e.g., com-
municating with the same service representative) 1s oflfered
in two or more portions of menu 710, the multiple similar
actions may be consolidated into single action element 140.
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As described above with respect to FIG. 1C, action
clements 140 may further include information regarding the
status of contact center 250, such as an expected wait time
for communicating with a service representative. In one
implementation, 1f the expected wait time for communicat-
ing with a service representative exceeds a threshold amount
of time, interface 100 may include action item 140 for
recording a message for the service representative, even if
recording a message 1s not available as an option in menu
710.

In one example, duplicate audible options 1n menu 710
may by i1dentified and may be consolidated 1n to a single
action element 140. For example, portions of interactive
dialog 101 may be analyzed to 1dentily portion of substan-
tially similar audio content (e.g., different portions of menu
710 related to similar actions).

In the preceding specification, various preferred embodi-
ments have been described with reference to the accompa-
nying drawings. It will, however, be evident that various
modifications and changes may be made thereto, and addi-
tional embodiments may be implemented, without departing
from the broader scope of the mvention as set forth in the
claims that follow. The specification and drawings are
accordingly to be regarded in an illustrative rather than
restrictive sense.

For example, while a series of blocks have been described
with respect to FIG. 6, the order of the blocks and/or signals
may be modified i other implementations. Further, non-
dependent blocks and/or signals may be performed 1n par-
allel.

It will be apparent that systems and/or methods, as
described above, may be implemented 1n many different
forms of software, firmware, and hardware in the imple-
mentations 1illustrated 1n the figures. The actual software
code or specialized control hardware used to implement
these systems and methods 1s not limiting of the embodi-
ments. Thus, the operation and behavior of the systems and
methods were described without reference to the specific
software code—it being understood that software and con-
trol hardware can be designed to implement the systems and
methods based on the description herein.

Further, certain portions, described above, may be imple-
mented as a component that performs one or more functions.
A component, as used herein, may include hardware, such as
a processor, an ASIC, or a FPGA, or a combination of
hardware and software (e.g., a processor executing soit-
ware).

It should be emphasized that the terms “comprises™/
“comprising” when used in this specification are taken to
specily the presence of stated features, integers, steps or
components but does not preclude the presence or addition
of one or more other features, integers, steps, components or
groups thereof.

The term “logic,” as used herein, may refer to a combi-
nation of one or more processors configured to execute
instructions stored 1n one or more memory devices, may
refer to hardwired circuitry, and/or may refer to a combina-
tion thereof. Furthermore, a logic may be included in a
single device or may be distributed across multiple, and
possibly remote, devices.

For the purposes of describing and defining the present
invention, 1t 1s additionally noted that the term “substan-
tially” 1s utilized herein to represent the immherent degree of
uncertainty that may be attributed to any quantitative com-
parison, value, measurement, or other representation. The
term “‘substantially” 1s also utilized herein to represent the
degree by which a quantitative representation may vary from
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a stated reference without resulting 1n a change 1n the basic
function of the subject matter at 1ssue.

To the extent the atorementioned embodiments collect,
store or employ personal information provided by individu-
als, 1t should be understood that such information shall be
used 1n accordance with all applicable laws concerning
protection of personal information. Additionally, the collec-
tion, storage and use of such mformation may be subject to
consent of the individual to such activity, for example,
through well known “opt-in” or “opt-out” processes as may
be approprniate for the situation and type of information.
Storage and use of personal information may be in an
appropriately secure manner retlective of the type of infor-
mation, for example, through various encryption and ano-
nymization techniques for particularly sensitive informa-
tion.

No element, act, or mnstruction used 1n the present appli-
cation should be construed as critical or essential to the
embodiments unless explicitly described as such. Also, as
used herein, the article “a” 1s intended to include one or more
items. Further, the phrase “based on” 1s intended to mean
“based, at least 1n part, on” unless explicitly stated other-
wise.

What 1s claimed 1s:

1. A method comprising;

receiving, by a mobile device, options menu data includ-
ing iteractive audio prompts for a plurality of optional
actions to be performed through an interactive voice
response (“IVR”) system responsive to a user selecting
from the plurality of optional actions using call ele-
ments associated with corresponding audible user
inputs;

presenting, by a speaker associated with the mobile
device, the iteractive audio prompts;

presenting, by a display associated with the mobile device
and during the presenting of the interactive audio
prompts, a graphical user interface (“GUI”) generated
by the mobile device using the options menu data,
wherein the GUI includes the call elements, and graphi-
cal action elements that correspond to one or more of
the plurality of optional actions, wherein the graphical
action elements include:

a first graphical action element, i1dentifying a first
contact at a call center and a first expected wait time,
for establishing a call between the mobile device and
the first contact, wherein the first expected wait time
1s less than a first threshold amount of time, and

a second graphical action element, identifying a second
contact at the call center, for recording a message
from the user for the second contact, via the mobile
device, wherein a second expected wait time for
establishing a call between the mobile device and the
second contact exceeds the first threshold amount of
time;

detecting, by the mobile device, a selection by the user of
one of the call elements or one of the graphical action
elements, wherein the selection occurs while one of the
interactive audio prompts 1s being presented; and

forwarding, by the mobile device, an indication of the
selection to the IVR system, wherein forwarding the
indication includes:

when the selection 1s one of the call elements, present-
ing data associated with one of the audible user
inputs associated with the one of the call elements to
the IVR system, wherein the IVR system 1dentifies
one of the plurality of optional actions based on the
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sound one of the audible user mputs and the one of
the interactive audio prompts, and

when the selection 1s one of the graphical action
clements, forwarding, data associated with one of the
graphical action elements to the IVR system.

2. The method of claim 1, wherein presenting the GUI
includes:

identifying two or more of the plurality of optional actions

that are duplicates; and

representing the two or more duplicate optional actions

with a single one of the graphical action elements.

3. The method of claim 2, wherein the two or more
duplicate optional actions relate to establishing a call
between the mobile device and one of the first contact, or the
second contact.

4. The method of claim 1, further comprising;:

recerving status information associated with the first

expected wait time;

updating, based on the status information, the {irst

expected wait time; and

omitting, from the GUI and based on the updating, the

first graphical action element responsive to a determi-

nation that the first expected wait time exceeds the first
threshold amount of time.

5. The method of claim 4, wherein the status information
1s not included in the options menu data.

6. The method of claim 1, wherein the second graphical
action element does not correspond to any of the plurality of
optional actions.

7. The method of claim 6, wherein the interactive audio
prompts do not include an interactive audio prompt for the
recording of a message from the user for the second contact.

8. The method of claim 1, wherein presenting the GUI
includes:

determining a dynamic extensible markup language

(“DXML”") document associated with the GUI, and

populating the DXML document based on identifiers

associated with the plurality of optional actions to form
the GUI.

9. A device comprising:

a communication interface:

a memory configured to store instructions; and

a processor configured to execute one or more of the

instructions to:

receive, via the communication interface, options menu
data including interactive audio prompts for a plu-
rality of optional actions to be performed through an
interactive voice response (“IVR™) system respon-
s1ve 1o a user selecting from the plurality of optional
actions using call elements associated with corre-
sponding audible user inputs;

cause the interactive audio prompts to be outputted by a

speaker associated with the device;

present for display, during the presentation of the inter-

active audio prompts, a graphical user interface

(“GUI”) generated by the device using the options

menu data, wherein the GUI 1includes the call elements,

and graphical action elements that correspond to one or
more ol the plurality of optional actions, wherein the
graphical action elements include:

a first graphical action element, i1dentifying a {first
contact at a call center and a first expected wait time,
for establishing a call between the device and the
first contact, wherein the first expected wait time 1s
less than a first threshold amount of time, and

a second graphical action element, 1dentifying a second
contact at the call center, for recording a message
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from the user for the second contact, via the device,
wherein a second expected wait time for establishing
a call between the device and the second contact
exceeds the first threshold amount of time;:
detect a selection by the user of one of the call elements
or one of the graphical action elements, wherein the
selection occurs while one of the interactive audio
prompts 1s being presented; and
forward an indication of the selection to the IVR system,
wherein forwarding the indication includes:
when the selection 1s one of the call elements, present-
ing data associated with one of the audible user
inputs associated with the one of the call elements to
the IVR system, wherein the IVR system identifies
one of the plurality of optional actions based on the
one of the audible user mputs and the one of the
interactive audio prompts, and
when the selection 1s one of the graphical action
clements, forwarding, data associated with one of the
graphical action elements to the IVR system.

10. The device of claim 9, wherein the second graphical
action element does not correspond to any of the plurality of
optional actions.

11. The device of claim 9, wherein the GUI 1s presented
through an operating system stack associated with the
device.

12. The device of claim 9, wherein the processor, when
presenting the GUI, 1s further configured to:

receive status information associated with the first

expected wait time;

update, based on the status information, the first expected

wait time; and

omit, from the GUI and based on the update, the first

graphical action element responsive to a determination
that the first expected wait time exceeds the first
threshold amount of time.

13. The device of claim 12, wherein the status information
1s not mncluded 1n the options menu data.

14. The device of claim 9, wherein the interactive audio
prompts do not include an interactive audio prompt for the
recording ol a message from the user for the second contact.

15. The device of claim 9, wherein the processor, when
presenting the GUI, 1s further configured to:

determine a dynamic extensible markup language
(“DXML”") document associated with the GUI, and

populate the DXML document based on 1dentifiers asso-
ciated with the plurality of optional actions to form the
GUIL

16. A non-transitory computer-readable medium, com-
prising:

a plurality of computer-executable instructions stored
thereon, which, when executed by a processor associ-
ated with a device, cause the processor to:
receive options menu data including interactive audio

prompts for a plurality of optional actions to be
performed through an interactive voice response
(“IVR”) system responsive to a user selecting from
the plurality of optional actions using call elements
associated with corresponding audible user inputs;

cause the interactive audio prompts to be outputted by a
speaker associated with the device;
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present for display, during the presentation of the inter-

active audio prompts, a graphical user interface

(“GUI”) generated by the device using the options

menu data, wherein the GUI 1includes the call elements,

and graphical action elements that include one or more
of the plurality of optional actions, wherein the graphi-
cal action elements include:

a first graphical action element, i1dentifying a first
contact at a call center and a first expected wait time,
for establishing a call between the device and the
first contact, wherein the first expected wait time 1s
less than a first threshold amount of time, and

a second graphical action element, 1dentifying a second
contact at the call center, for recording a message
from the user for the second contact, via the device,
wherein a second expected wait time for establishing,
a call between the device and the second contact
exceeds the first threshold amount of time;

detect a selection by the user of one of the call elements

or one of the graphical action elements, wherein the

selection occurs while one of the interactive audio
prompts 1s being presented; and

forward an indication of the selection to the IVR system,

wherein forwarding the indication includes:

when the selection 1s one of the call elements, present-
ing data associated with one of the audible user
inputs associated with the one of the call elements to
the IVR system, wherein the IVR system identifies
one of the optional actions based on the one of the
audible user mputs and the one of the interactive
audio prompts, and

when the selection 1s one of the graphical action
clements, forwarding, data associated with one of the
graphical action elements to the IVR system.

17. The non-transitory computer-readable medium of
claim 16, wherein the one or more instructions, when
causing the processor to present the GUI, further cause the
processor to:

receive status information associated with the first

expected wait time;

omit, from the GUI and based on the update, the first

graphical action element responsive to a determination

that the first expected wait time exceeds the first
threshold amount of time.

18. The non-transitory computer-readable medium of
claim 17, wherein the status information 1s not included 1n
the options menu data.

19. The non-transitory computer-readable medium of
claim 16, wherein the second graphical action element does
not correspond to any of the plurality of optional actions.

20. The non-transitory computer-readable medium of
claaim 16, wherein the one or more 1nstructions, when
causing the processor to present the GUI, further cause the
processor to:

determine a dynamic extensible markup language

(“DXML”) document associated with the GUI, and

populate the DXML document based on identifiers asso-

ciated with the plurality of optional actions to form the
GUIL
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